Paper presents the assessment of impact of heat treatment on durability in low-cycle fatigue conditions (under constant load) in castings made using post-production scrap of MAR-247 and IN-713C superalloys. Castings were obtained using modification and filtration methods. Additionally, casting made of MAR-247 were subjected to heat treatment consisting of solution treatment and subsequent aging. During low-cycle fatigue test the cyclic creep process were observed. It was demonstrated that the fine-grained samples have significantly higher durability in test conditions and , at the same time, lower values of plastic deformation to rupture Δ pl . It has been also proven that durability of fine-grained MAR-247 samples can be further raised by about 60% using aforementioned heat treatment.
Introduction
Creep-resisting Ni-based casting superalloys, i.e. MAR-247 and IN-713C, are primary materials used for manufacturing of critical parts for aircraft jet engines like the turbine blades. These alloys are precipitation hardened and develop specific structure during solidification consisting of equiaxed, frozen and columnar grains. This structure may lead to premature failure of turbine parts, so it is imperative to use modification treatment during casting process to eliminate the undesired grain types leaving only equiaxed ones [1] [2] [3] [4] [5] .
One of the main problems in casting technology of creepresisting Ni-based alloys is a the possibility to of obtaining products characterised with by the required grain size for specified working conditions of these products. From the point of view of performance of the castings it is most desirable to optimally combine their creep and thermo-mechanical fatigue resistance with plasticity. This advantageous set of properties may be achieved for example by proper selection of the size, orientation and homogeneity of the grain. The resistance of nickel superalloy in time increases along with the grain size of the grain, while its yield stress and tensile strength usually decrease.
Methods that enable control of grain size in creep-resisting Ni-based casting alloys include mainly: surface modification, bulk modification of liquid alloy and subjecting the solidifying alloy to mechanical factors [6] [7] [8] [9] [10] [11] .
The efficient application of high-temperature creep resistance materials requires knowledge about the creep mechanisms prevailing under certain conditions [12] [13] [14] . In the case of cast nickel superalloys, the assessment of impact of the chemical composition of superalloys, conditions of processes of their casting process conditions and modification process, which determine the morphological characteristics of macro-and microstructure, on the durability under creep conditions is of particular importance. These tests provide information on material behaviour in extreme operating conditions [15] [16] [17] [18] [19] [20] .
The paper presents the assessment of the impact of surface and bulk modification and dual filtration during pouring into moulds on the durability under accelerated creep conditions of cast and duri temp of dura r MAR-247 and 0 machine using ers, different fo reme operating were heated by z frequency and ( Fig. 2 and 3) .
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The results and discussion
The so called cyclic creep were observed during low-cycle creep tests (Fig. 2 and 3) . This is one of the deformation processes commonly seen in critical parts of jet engine turbines.
Analysis of the results of creep tests presented in Table 1 shows that the fine-grained samples of MAR-247 and IN-713C superalloys have significantly higher durability in as cast state in comparison to coarse grained samples (respectively about 10 and 50 % higher). In addition to higher durability these samples had also significantly lower creep deformation Δε pl (Table 3 ). This effect is probably related to higher deformation strengthening of fine-grained materials. 
